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CLAIMS 



1. A process for Ithe preparation of a 
compound, in the enantiomeric^lly pure form, of 
formula : 



HO-CH 2 -CH 2 



,NH 



(I) 



in which X represents a halogen! atom, of its salts with 
inorganic or organic acids or of its salts with 
optically active organic acids, Characterized in that: 
a) a compound, in the racLnic form, in the form 
of a mixture of diastereoisomers lor in the 
enantiomerically pure form, of formula: 



CH 2 =CH 




N-R, 



(ID.CHaJiR^-CH,-^^) 

(llb)-.R, = \COO-CH 2 -^ ^ 




(lie) : R-, = .COOCHCICH3 
(lid) : R1 = -COO-C(CH 3 ) 3 



(lie) : R, = -Clj 
CI 



in which X is as defined for a compdund of formula (I) 
and Ri represents an N-protecting grjmp chosen from a 
15 benzyl group, a benzyloxycarbonyl grbup, a 1-chloro- 
ethyloxycarbonyl group, a tert-butyllxycarbonyl group 
or an a-methylbenzyl group, is converted to a compound, 
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in the racemic form, in the form of a mixture of 
diastereoisomers or in tjhe enantiomerically pure form, 
of formula: 



HO-CH 2 -CH 2 - 




N-RJ 



(III) : (Ilia) : R, = -CH 2 - 




(Illb) : R, = -COO-CH 2 



(lllc) : Ri = -COOCHCICH3 
(Hid) : R1 = -COO-C(CH 3 ) 3 

(ille) : R, = -CH-^~^> 

b) the compound <j)f formula (III) thus obtained 
is deprotected; 

c) if appropriate!, when the compound of formula 
(I) thus obtained is in the racemic form, the 
enantiomers are separated, and, optionally, the 
enantiomerically pure compound of formula (I) is 
converted to one of its s|alts with inorganic or organic 
acids . 

2. The procesb as claimed in claim 1, 
characterized in that a compound, in the 
enantiomerically pure foriji or in the racemic form, of 
formula : 



(ll| : (lib) : R, = -COO-CH.,-^ ^ 
X I (lie) : R n = -COOCHCICH3 



in which X represents a hdlogen atom and Ri represents a 
benzyloxycarbonyl group oJ a 1-chloroethyloxycarbonyl 
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formula : 



CH 2 =CH^ 



group, is prepared by reaction of a compound, in the 
enantiomerically pure form or in the racemic form, of 




(Ha) 



in which X is as defined fbr a compound of formula 
(II), with benzyl chlorof oiimate or 1-chloroethyl 
chloroformate in the presenpe of a base, with or 
without solvent. 

3. The process als claimed in either of 
claims 1 and 2, characterized in that a compound, in 
the enantiomerically pure fosm, in the form of a 
mixture of diastereoisomers oW in the racemic form, of 
formula : 



CH 2 =CH 




N-R 1 



(II): (lla> : R, — CHf-^^ 
(\\d\:Ri=-COO-C(CH z ), 



(lie) 



CH, 



in which X represents a halogeri atom and Ri represents 
benzyl group, a tert-butyloxycahrbonyl group or an 
a-methylbenzyl group, of its optional salts with 
inorganic or organic acids, is prepared by cyclization 



• 
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of a compound, in the enlntiomerically pure form, in 
the form of a mixture off diastereoisomers or in the 
racemic form, of formulc 





(IV) : (IVa) : R, = -CH 2 - 

(IVd) : R, - -COO-C(CH 3 ) 3 

(IVe): Ri=-CH-^^ 
CH 3 

in which X and R x are as lefined for a compound of 
formula (II), and, optionllly, the compound of- formula 
(II) thus obtained is concerted to one of its salts. 

4. The process! as claimed in claim 3, 



characterized in that a co 
10 enantiomerically pure form 




pound, in the 
of formula: 



HO 



: (IVa) : R, = -CH 2 - 
(IVe): R 



15 with inorganic or organic 




CH, 



in which X represents a halogen atom and R x represents a 
benzyl group or an a-methy]jbenzyl group, of its salts 



cids, is prepared: 



a) by reaction of a 
form, of formula: 
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compound, in the racemic 



.OH 

I 2 
Hal 



(V) 



in which X is as defined fir a compound of formula (IV) 
5 and Hal represents a halogin atom, with benzylamine or 
with R-( + )- or S- (-) -a-metliylbenzylamine in the 
presence of a base in an inUrt solvent, to produce a 
compound, in the racemic fofcm, of formula: 



10 




b) by separation of 
diastereoisomers of the com 
obtained; 

c) by reaction of the 
15 compound of formula (VI) thu 

- either with ethylene 
presence of an acid in an i 

- or with a compound of 
(XXI), in which R 2 represent 

20 Hal"" represents a halogen 




(Via) : R 1 = -CH 2 - 



(Vle): R 1 = -CH-^^) 



tljie enantiomers or 

of formula (VI) thus 



pound 



enantiomerically pure 
obtained: 
<J>xide in the catalytic 
rt solvents- 
formula Hal""-CH 2 -CH 2 -0-R 2 
an O-protecting group and 
atjom, in the presence of a 



ne; 



base in an inert solvent 
of the O-protecting group 
and, optionally, b} 



enantiomerically pure compound of formula (IV) thus 



obtained to one of its » 
acids . 

5. The procfe 
characterized in that, l 
compound of formula (V) 
chlorine or bromine atoAi 

6 . The proc| 
characterized in that a 




followed by the deprotection 



conversion of the 



alts with inorganic or organic 



ss as claimed in claim 4, 
n stage a) , use is made of a 
in which Hal represents a 



15 




ss as claimed in claim 3, 
compound, in the racemic form 
or in the form of a mixture of diastereoisomers , of 
formula 



(IV) : (IVa) : R, - -CHr^^ 
(IVd) : R, = -COO-C(CH 3 ) 3 

(IVe): R,=-CH^Q> 
CH 3 

halogen atom and Ri represents 
=rt-butyloxycarbonyl group or 



in which X represents a 
the benzyl group, the t 



the a-methylbenzyl grous, or one of its optional salts 



20 with inorganic or organ 
a) by reaction c 
form, of formula: 



ic acids, is prepared: 
f a compound, in the racemic 



J 
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CH, 

I! 2 

HC^ .OH 

I 2 
Hal 



(V) 



in which X is as defined for a compound of formula (IV) 
and Hal represents a 1 halogen atom, either with 
2- (benzylamino) -1-etlianol or with 2-amino-l-ethanol or 
5 with (R) - or (S) -2- (ctV-methylbenzylamino) -1-ethanol, in 
the presence of a bas4 and in an inert solvent, and, 
optionally, by conversion of the compound of formula 
(IVa) or (IVe) thus obtained to one of its salts with 
inorganic or organic aciids; 
10 b) if appropriate, when the compound of formula 

(V) is employed with 2-a\mino-l-ethanol in stage a), by 
reaction of the compound! thus obtained, of formula: 



;h. 



H( 



„OH 

I 2 
,NH 



(IVd) 



HO 

15 with di-tert-butyl dicarboiate in the presence of a 
base and in an inert solvent, to produce the compound 
of formula (IVd) . 

7 . The process 
characterized in that use 



as claimed in claim 6, 
is made of a compound of 



94 



formula (V) in which Hal/Represents a chlorine or 



bromine atom. 

8 . The proo 



ss as claimed in either of 



claims 4 and 6, characterized in that a compound of 
5 formula: 

CH, 



(V) 



o 
w 



pn ^/ in whiG h X represents a hAlogen atom and Hal represents 
a halogen atom, is preparer 

a) by reaction of a I compound of formula: 



SB 

a 
o 



10 



15 



(VIII) 



in which X is as defined foij a compound of formula (V) , 
with a compound of formula: 

Hal'-CO-CH 2 -ial (IX) 
in which Hal' and Hal represent a halogen atom, in the 
presence of a Lewis acid and] in an inert solvent, to 
produce a compound of formu! 



(X) 



Hal 



20 



95 



b) by reaction of the compound of formula (X) 
thus obtained with a compound of formula: 

CH 2 =CH-Mg-Hal" (XI) 



in which Hal" repr 
solvent, followed 



ssents a halogen atom, in an inert 
by hydrolysis, to produce the 



compound of formula (V) . 



The 



process as claimed in claim 8, 
characterized in that a compound of formula (V) _in 
which Hal represent^ a chlorine or bromine atom is 
prepared. 

10. The pADcess as claimed in claim 8, 
characterized in thatA in stage a) , use is made of a 
compound of formula (IK) in which Hal' and Hal each 
independently represent! a chlorine or bromine atom and, 
in stage b) , use is made of a compound of formula (XI) 
in which Hal" represents a chlorine or bromine atom. 

11. The procelss as claimed in claim 3, 
characterized in that a ^ompound, in the racemic form, 
of formula: 



HCI 






CH 2 




i 1 


\ c 




x 1 












HO 





(IVa) 



CHL 



in which X represents a halogen atom, or one of its 
salts with inorganic or organic acids, is prepared: 
a) by reaction of a compound of formula: 
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in which X is as defd 



(IVa) , with a compound of formula: 



Hal' 




(VIII) 



ned for a compound of formula 



•<:0-CH 2 -Hal (IX) 
in which Hal' and Hal 1 represent a halogen atom, in the 
presence of a Lewis aqid and in an inert solvent, to 
produce a compound of If ormula : 



(X) 



Hal 



b) by reaction of tihe compound of formula (X) thus 
obtained with a compound of formula: 



R r O^CH 2 -CH 2 |NH>CH 2 H^ ^) (XI!) 



in which R 2 represents aril O-protecting group, in the 
presence of a base and in an inert solvent, to produce 
a compound of formula: 



I 2 
|CH 2 CH 2 



R 2 -0 




(XIII) 



c) by reaction of the compound of formula (XIII) 
thus obtained with a compbund of formula: 



# 
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CH 2 =CH^Mg-Hal" (XI) 
in which Hal" represents a halogen atom, in an inert 
solvent, followed by h\drolysis, to produce a compound 
of formula: 



(XIV) 




d) by deprotection if the compound of formula 
(XIV) and, optionally, by conversion of the compound of 
formula (IVa) thus obtained\ to one of its salts with 
inorganic or organic acids 
10 ,12. The process ate claimed in claim 11, 

characterized in that, in stlge a), use is made of a 
compound of formula (IX) in vkich Hal and Hal' each 
independently represent a chlirine or bromine atom, in 
stage b) , use is made of a compound of formula (XII) in 

15 which R 2 represents a tetrahydlopyran-2-yl group, and, 
in stage c) , use is made of a Compound of formula (XI) 
in which Hal" represents a chlotine or bromine atom. 

13. The process as claimed in claim 3, 
characterized in that a compound, in the 

20 enantiomerically pure form, of fbrmula: 
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(iVa) 



in which X represents a halogen atom, or one of its 
salts with inorganic orl organic acids, is prepared: 
a) by reaction of a compound of formula: 



IgHal" 



(XV) 



in which X is as 



defined Ifor a compound of formula 



(IVa) and Hal"' represents; 



(R)- or (S) -2-phenylhexah|ydropyrrolo[l,2-c]imidazole-3- 
10 carboxylate, of formula: 



CH, 



a halogen atom, with methyl 




(XVI) 



in the presence of magnejsium chloride in an inert 
solvent, followed by hydrolysis, to produce a compound, 
in the enantiomericallyjpure form, of formula: 




b) by reaction 
thus obtained with a 

CH 2 =CK 



(XVII) 



of the compound of formula (XVII) 
compound of formula: 
-Mg-Hal" (XI) 
in which Hal" represents a halogen atom, in an inert 
solvent, followed by 
in the enantiomerical 



hydrolysis, to produce a compound, 
ly pure form, of formula: 

CH. 
II ' 





c) by hydrolys 
(XVIII) thus obtained 
inert solvent as a mi 



.s of the compound of formula 
by the action of an acid in an 
ture with water, to produce a 
compound, in the enantjiomerically pure form, of 
formula : 



(XIX) 
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d) by reaction of the compound of formula (XIX) 
thus obtained withW (benzylamino) -1-ethanol in the 
presence of an acid\in an inert solvent, then reduction 
of the iminium salt\formed as an intermediate by means 
of a reducing agent Lid, optionally, conversion of the 
enantiomerically pure! compound of formula (IVa) to one 
of its salts with inoiganic or organic acids. 

14. The profcess as claimed in claim 3, . 
characterized in that k compound, in the 
enantiomerically pure florin, of formula: 



(IVa) 




in which X represents a halbgen atom, or one of its 
salts with inorganic or organic acids, is prepared: 
a) by reaction of a compound of formula: 



MgHal"\ 




(XV) 



in which X is as defined for a\ compound of formula 
(IVa) and Hal'" represents a halogen atom, with methyl 
0 <R>- or (S)-2- P henylhexahydrop^rrolo[l,2-c]imidazole- 

3-carboxylate, of formula: 
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CH, 




(XVJ) 



in the presence of magnesium chloride in an inert 
solvent, followed by hydrolysis, to produce a compound, 
in the enantiomericalky pure form, of formula: 




(XVII) 



b) by reaction of tVie compound of formula (XVII) 
thus obtained with a compound of formula: 

CH2=CH-MgV-Hal" (XI) 
10 in which Hal" represents k halogen atom, in an inert 

solvent, followed by hydrilysis, to produce a compound, 
in the enantiomerically pijre form, of formula 

CH, 

(XVIII) 




c) by hydrolysis ofl the compound of formula 
15 (XVIII) thus obtained by ttie action of an acid in an 
inert solvent as a mixturJ with water, to produce a 
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r 

compound, in the enant: omerically pure form, of 
formula : 

CH, 

(XIX) 



d) by reduction of I the compound of formula (XIX) 
thus obtained by means d>f a reducing agent in an inert 
solvent, to produce a compound of formula: 



iCh, 

Htk^OH 



(XX) 



e) by cyclization bf the compound of formula 

(XX) thus obtained, to prbduce a compound, in the 

enantiomerically pure for^i, of formula: 

C\ 



V CH, 



(VII) 



f) by reaction of tihe compound of formula (VII) 
thus obtained with 2- (beniylamino) -1-ethanol in the 
presence of a base and in an inert solvent and, 
optionally, conversion of the enantiomerically pure 
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compound of formula dW) thus obtained to one of its 
salts with inorganic or\ organic acids. 

15. The process as claimed in either of 
claims 13 and 14, characterized in that, in stage a), 
use is made of a compound\of formula (XV) in which Hal- 
represents a chlorine or bVomine atom and, in stage b) , 
use is made of a compound if formula (XI) in which Hal" 
represents a chlorine or brbmine atom. 

16. The process ks claimed in one of claims 
1, 2, 3, 4, 6, 8, 11, 13 and 14, characterized in that 
compounds of formula (I), (Jla) , (lib) , (HO, (Hd) , 
(lie), (IVa), (IVd), (IVe) o\: (V) in which X represent 
a chlorine atom or a fluorin4 atom are prepared. 

17. An enantiomerically pure compound of 

formula : 

O' 



HO-CH 2 -CH 2 




(i) 



in which X represents a halogen atom, in the form of an 
optically active salt with optically active organic 
acids . 

18. The compound as claimed in claim 17, in 
the form of the salt with L- (-) - or D- (+) -di-para- 
toluoyltartaric acid. 

19. A compound of formula: 



+ 
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CH 2 -CH^*^ N . Ri 

(II) : (lla) : R, = -CH 2 -^J^> 

(lib) :R, = -COO-CH 2 -^^> 

(lie) :R, = -COOCHCICH 3 
(lid) : R, = -COO-C(CH 3 ) 3 

(»e): R 1 =-CH-(^^ 
CH 3 

in which X represents a halogen atom and Ri represents 
an N-protecting group chosen from a benzyl group, a 
benzyloxycarbonyl group, a 1-chloroethyloxycarbonyl 
5 group, a tert-butyloxycarbonyl group or an 

- a-methylbenzyl group, in the racemic form, in the 
enantiomerically pure form or in the form of a mixture 
of diastereoisomers, and its optional salts with 
inorganic or organic acids. 
10 2 0. A compound of formula: 




(IV): (IVa): R, = -CH 2 -<^^> 
(IVd) : R, = -COO-C(CH 3 ) 3 

(IVe): R, = -CH-(f~y 
CH 3 



in which X represents a halogen atom and Ri represents a 
benzyl group, a tert-butyloxycarbonyl group or an 
15 a-methylbenzyl group, in the racemic form, in the 



# ft 
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enantiomerically pure form or in the form of a mixture 
of diastereoisomers, and its optional salts with 
inorganic or organic acids. 

21. A compound of formula: 




X 



in which X represents a halogen atom and Hal represents 
a halogen atom. 

22. The compound as claimed in claim 21 of 
formula ' (V) , in which Hal represents a chlorine or 
bromine atom. 

23. A compound of formula: 




CH 3 

in which X represents a halogen atom and Ri represents a 
benzyl group or an a-methylbenzyl group, in the racemic 
form, in the enantiomerically pure form or in the form 
of a mixture of diastereoisomers, and its salts with 
inorganic or organic acids or its salts with optically 
active acids . 
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24. The enantiomerically pure compound of 
formula (Via) as claimed in claim 23, in the form of 
the salt with L-<+>- or D- (-) -mandelic acid. 

25. A compound of formula: 



(VII) 




in which X represents a halogen atom, in the racemic 
form or in the enantiomerically pure form. 
26. A compound of formula: 




(XIII) 



in which X represents a halogen atom and R 2 represents 
an O-protecting group, and its salts with inorganic or 

organic acids . 

27. A compound of formula: 




CH, 

II 2 
Ok .OH 

CH 2 CH 2 



(XIV) 



CH, 



Rj-O 




a 
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in which X represents a halogen atom and R 2 represents 
an O-protecting group, and its salts with inorganic or 

organic acids . 

28. The compound as claimed in claim 2 6 or 

5 27 of formula (XIII) or (XIV), in which R 2 represents a 
tetrahydropyran-2-yl group. 

29. A compound of formula: 




(XIX) 



X 

10 in which X represents a halogen atom, in the racemic 
=.p form or in the enantiomerically pure form. 

U 30. A compound of formula: 

S3 
rli 



(XX) 




X 



15 in which X represents a halogen atom, in the racemic 
form or in the enantiomerically pure form. 

31. The compound as claimed in one of claims 
17 to 30 of formula (I), (ID, (IV), (V), (VI), (VII), 
(XIII), (XIV), (XIX) or (XX) in which X represents a 

20 chlorine atom or a fluorine atom. 




